The genus Curvibacter was created by Ding and Yokota (2004) , within the family Comamonadaceae (Willems et al., 1991) , to accommodate Gram-negative, heterotrophic, aerobic, curved rod-formed bacteria. At present, genus Curvibacter comprises three recognized species, the type species Curvibacter gracilis, Curvibacter delicatus (formerly [Aquaspirillum] delicatum), and Curvibacter lanceolatus (formerly [Pseudomonas] lanceolata) (Ding and Yokota, 2004) . The major characteristics of the genus Curvibacter are the cell shape is slightly curved rods, the fl agella arrangement is polar or none, they are aerobic or microaerobic, the colony pigmentation is yellow-brown, and the ubiquinone is Q-8. During the survey of microbial diversity of aqueous environments, three novel bacterial strains, designated AQ9 T , AQ10 and AQ12, were isolated from well water in Osaka, Japan, and studied using a polyphasic taxonomic approach. On the basis of the results of this study, a novel species Curvibacter fontana sp. nov. is proposed.
(Polypepton 1 g, yeast extract 0.2 g, MgSO 4 7H 2 O 1 g, brain heart infusion 2 g, agar 15 g, distilled water 1,000 ml, pH 7.0). Because of the poor growth of these strains, we added 10% sterile supernatant of late logarithmic growth phase culture broth of Micrococcus luteus IAM 14879 T , which was obtained by incubating at 25 30 C for 7 10 days followed by centrifugation. The composition of the medium used for cultivating Micrococcus luteus IAM 14879 T was NH 4 Cl 4 g, KH 2 PO 4 1.4 g, biotin 5 mg, L-methionine 20 mg, thiamine 40 mg, inosine 1 g, MgSO 4 70 mg, CuSO 4 24 μg, MnCl 2 0.5 mg, FeSO 4 1 mg, Na 2 MoO 4 25 μg, ZnSO 4 50 μg, lithium Llactate 10 g, pH 7.5, autoclaving 121 C 25 min (Kaprelyants and Kell, 1992) . These strains all slowly grew on the agar plate under aerobic condition, but were better on the slant under microaerobic conditions. The polymerase chain reaction (PCR) of 16S rRNA gene sequences amplifi cation was performed, and sequencing of the PCR products was carried out as described previously (Ding and Yokota, 2004) . The 16S rRNA gene sequences obtained from the DNA database were aligned using CLUSTAL_X, version 1.83 (Thompson et al., 1994) . Alignment gaps and ambiguous bases were not taken into consideration. The evolutionary distances [distance options according to the Kimura s two-parameter model (Kimura, 1980) ] and clustering with the neighbor-joining algorithm (Saitou and Nei, 1987) were determined by using bootstrap values for 1,000 replications (Felsenstein, 1985) . The similarity values were calculated using the same software. DNA was prepared according to the method of Meyer and Schleifer (1978) , and DNA DNA hybridization analysis was performed in microplate wells (Black Maxisorp; Nunc) using a fl uorometric method (Ezaki et al., 1989) . The fl uorescence intensity was detected by a fl uorescence multi-well Plate Reader (Cytofl uor Series 4000; Per Septive Biosystems). The hybridization temperature was 53 C with photobiotin-labeled DNA. Cellular fatty acids were extracted according to the protocol of the MIDI system, analysis by gas chromatography was controled by MIS software (Microbial ID, Inc.) and the peaks were automatically integrated and identifi ed by the Microbial Identifi cation software package (Sasser, 1990) . Isoprenoid quinones were extracted from freeze-dried cells with chloroform/methanol (2 1, v/v) and were purifi ed by TLC by using n-hexane/diethyl ether (85 15, v/v) as the solvent. The ubiquinone fraction was extracted with acetone, dried under a nitrogen gas stream and then analyzed by HPLC (model LC-10A apparatus; Shimadzu) with a Nacalai ODS 5C18 column (4.6 150 mm). Genomic DNA was prepared according to the method of Sambrook et al. (1989) . The G+C content of the total DNA was measured by HPLC according to the method described by Mesbah et al. (1989) . Biochemical tests were performed with API 20NE test strips (bioMérieux).
The 16S rRNA gene sequence similarities among the isolates, Curvibacter gracilis, C. lanceolatus and C. delicatus were 96.4 97.8%; however, among these isolates they were 98.3 99.9%. The 16S rRNA gene phylogenetic tree showed that these strains formed a cluster with C. gracilis IAM 15033 T , C. lanceolatus IAM 14947 T and C. delicatus IAM 14955
T with a higher bootstrap value (821), and they were separated from those of related and recently reported genera Pseudorhodoferax (Bruland et al., 2009) , Caenimonas (Ryu et al., 2008) , and Ramlibacter (Heulin et al., 2003) (Fig. 1) . Chromosomal DNA DNA hybridization studies were performed to establish whether the isolates AQ9 T and other related species represent a distinct species. Strain AQ9 T displayed low levels of DNA DNA reassociation (17%) with the type species C. gracilis IAM 15033 T of the genus Curvibacter; those with C. lanceolatus IAM 14947 T and C. delicatus IAM 14955 T were 11% and 23%, respectively. These results are below the cut-off point recommended for the circumscription of bacterial genomic species by Wayne et al. (1987), and confi rm the separation of the isolates AQ9 T from C. gracilis, C. lanceolatus and C. delicatus. At the same time, the results of DNA DNA hybridization studies showed that the binding values of DNA DNA of the strain AQ9 T and AQ10 was 95%, while strain AQ9 T and AQ12 was 98%. Thus, the high level of DNA DNA relatedness strongly suggests that the three strains were members of a single species. Furthermore, the major quinone type of these isolates were all the ubiquinone Q-8, and the G + C content of the DNA of strains AQ9 T , AQ10 and AQ12 were 66.6, 66.0 and 66.7 mol%, respectively. The classifi cation of isolates AQ9 T , AQ10 and AQ12 within the genus Curvibacter is supported by phenotypic, morphological and biochemical characteristics. Table 1 summarizes morphological and physiological characteristics of the isolates and the members of the genus Curvibacter. Table 2 shows major fatty acids of these strains were C 15:0 , C 16:0 , C 16:1 Krieg (1984) ; b, Leifson (1962) , others were obtained in this study. Sakane and Yokota (1994) , others were obtained in this study. ND (not detected).
ω7c and/or C 15:0 iso 2-OH, and C 18:1 ω7c, and major 3-hydroxy fatty acid was C 10:0 3-OH. Hence, these data not only supported these isolates belonging to the genus Curvibacter, but also showed many differences in the composition. The novel isolates could be differentiated from recognized Curvibacter species on the basis of biochemical data and chemotaxonomic characteristics (Table 3 ). The strains are distinguished from C. gracilis and C. lanceolatus by the presence of C 15:1 ω6c, C 17:0 cyclo and C 10:0 3-OH and absence of C 8:0 3-OH. The strains are distinguished from C. delicatus by the absence of hydrolytic activity of esculin and gelatin, by the presence of C 15:1 ω6c, C 17:0 cyclo and C 10:0 3-OH and by the absence of C 8:0 3-OH and difference of DNA G+C content. The results of the 16S rRNA-based phylogenetic analysis taken together with the phenotypic fi ndings allow the affi liation of strains AQ9 T , AQ10 and AQ12 to a novel species of the genus Curvibacter, for which the name Curvibacter fontana sp. nov. is proposed.
Description of Curvibacter fontana sp. nov.
Curvibacter fontana (fon.ta na. L. neut. adj. fontana slender or thin).
Gram-negative, spirilla to curved rods, with a size of 0.4 0.5 1.1 2.4 μm. The optimum growth temperature is 25 30 C. The optimum pH for growth is 7. Hydrolyzed esculin and gelatin. The G+C content of the DNA is 66.0 66.7 mol%, and the quinone type is ubiquinone Q-8. The major cellular fatty acids are C 15:0 , C 16:0 , C 16:1 ω7c and/or C 15:0 iso 2-OH, and C 18:1 ω7c. The major cellular 3-hydroxy fatty acid is C 10:0 3-OH. The sample used for classifi cation was isolated from well water in Osaka, Japan.
The type strain is AQ9 T ( =IAM 15072 T = CCTCC AB206021 T ). Krieg (1984) ; b, Leifson (1962) , others were obtained in this study.
